United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 223 13-I4S0 
www.uspto.gov 



APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 



10/529,704 03/29/2005 Keiichi Nakao 043890-0727 2023 



20277 7590 12/17/2007 

MCDERMOTT will & EMERY LLP 
600 13TH STREET, N.W. 
WASHINGTON, DC 20005-3096 



EXAMINER 



BAISA, JOSELITO SASIS 



ART UNIT 



2832 



PAPER NUMBER 



MAIL DATE 



12/17/2007 



DELIVERY MODE 



PAPER 



Please find below and/or attached an Office communication concerning this application or proceeding. 



The time period for reply, if any, is set in the attached communication. 



PTOL-90A (Rev. 04/07) 



1 ' - < -- - - 1 

Office Action Summary 


Application No. 

10/529,704 


Applicant(s) ^ 

NAKAO ET AL. 


Examiner 

Joselito Baisa 


Art Unit 

2832 





- The MAILING DATE of (fi/s communication appears on the cover sheet with the correspondence address — 
Period for Reply 
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DETAILED ACTION 

Applicant's request for reconsideration of the finality of the rejection of the last Office 
action is persuasive and, therefore, the finality of that action is withdrawn. The rejection of 35 
use 1 12, 2"^* paragraph on Claim 1 has also been withdrawn. 

Claim Rejections - 35 use § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this country, 
more than one year prior to the date of application for patent in the United States. 

Claims 1-14, 16, 18, 22-26, and 30 as being best understood are rejected under 
35 U.S.C. 102(b) as being anticipated by Ratell et al. (US 5,867,886). 

Ratell et al shows all features of the claimed invention including a load sensor 1 8 (shown 

in Figure 3) comprising: a flexible metal substrate or diaphragm 26; a glass layer 28, 38 (column 
6, lines 5-1 1 and Une 55, i.e., at least the dielectric layer 28 formed from the glass dielectric ink 
or film) provided on the substrate 26; an internal wiring contact or electrode 36 provided on the 
glass layer 28, 38; an adjusting layer 38 provided on the glass layer 28; and a strain-sensitive 
resistor element 34 (column 5, lines 66-67, i.e., allowed strains to be transmitted and column 6, 
line 65, i.e., in the form of the pattern) provided on the adjusting layer 38 and connected to the 
wiring 36, wherein a thermal expansion coefficient of the adjusting layer 38 is closer to the 
thermal expansion coefficient of the strain-sensitive resistor element 34 (or equivalently, 
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thermal expansion coefficient of the adjusting layer is the same to a thermal expansion 
coefficient of the strain-sensitive resistor element than to a thermal expansion coefficient of the 
glass layer) as set forth also at column 5, line 56 to column 6, line 20 (i.e., each thick film 
dielectric layer must withstand the strains induced as the substrate 26 deflects while transmits the 
strains (or thermal expansion coefficient) to the element 34 at a level proportional to the strain in 
the substrate 26 and provides the thermal expansion coefficient that approximately equals that of 
the substrate 26), wherein the glass layer 28 includes crystallized glass such as porcelain, quartz, 
Si02 (column 6, lines 13-14), as the thermal expansion coefficients are kept approximately the 
same among the layers 28,38,34, the difference in such thermal expansion coefficients between 
the layers 28,38,34 is almost zero or less than zero, where it meets the limitations of claims 4-7 
(i.e., a difference between the thermal expansion coefficient of the substrate and the thermal 
expansion coefficient of the strain-sensitive resistor element is not less than 10xlO"^/°C and is 
less than 50xlO'V°C (claim 4), or a difference between the thermal expansion coefficient of the 
substrate and the thermal expansion coefficient of the glass layer is less than 20xlO'^/°C ( claim 
5), or a difference between the thermal expansion coefficient of the strain-sensitive resistor 
element and the thermal expansion coefficient of the adjusting layer is less than 20xlO"^/°C 
(claim 6)), each of the strain-sensitive resistor element 34 and the adjusting layer 38 has a 
thickness which is not smaller than l^m and is smaller than 500|am as set forth at column 5, lines 
27-28(i.e., each is about 25 ^im which meets both claims 7 and 11-12), the adjusting layer 38 has 
an area which is not smaller than 0.1mm x 0.1 mm and is smaller than 50mm x 50 mm (column 
5, lines 53-55, i.e., the same diameter with the substrate 26 which is of about 4 to about 20mm, 
where 20mm x 20mm is clearly within the claimed range), wherein the adjusting layer 38 has an 
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area larger than an area of the strain-sensitive resistor element 34 and the wiring contact 36 
includes a portion provided on the adjusting layer 38 as clearly shovm in Figure 3, the glass layer 
has a thickness of about 25pm as set forth earlier at column 5, lines 27-28 which is within the 
recited range of not smaller than 10pm and is smaller than 500|im (meet claim 13). As shown in 
Figure 3, the resistor element 34 has an area which is at least smaller than the both the adjusting 
and glass layers 38, 28 where such area as early described at column 5, lines 53-55, is not 
smaller than 0.1 mm x 0.1 mm and is smaller than 50mm x 50 mm, in which it meet claim 14 
(i.e.. an area which is not smaller than O.Olmm^ and is smaller than 2,500mm2), wherein the 
substrate 26 comprises metal plate die-cut with a mold to have a predetermined shape (such as a 
monolithic metal structure by either conventional stamping or machining techniques as set forth 
at column 4, lines 53-55, meet claim 16). 

Regarding the method claims 22-26 and 30, Ratell et al further shows the adjusting layer 
38 can be formed by applying a glass paste onto the glass layer 28 and firing the applied glass 
pasted (column 6, lines 55-61), a protective layer or cap including connector 16 (as shown in 
Figure 1) is formed to cover the resistor element 34 and respective portions of the wiring 
electrodes 36, where the substrate 26 has a thickness not smaller than 1 mm (column 5, lines 52- 
53, meet claim 24). Regarding claims 25-26, Ratell et al further discloses at column 6, line 57 
that the formed device including the resistor element 34 (which is formed by firing the resistor 
paste) and the glass layer 28, the adjusting layer 38 are fired at the temperature of about 850°C 
(i.e., firing the paste) which is within the recited range of not lower than 400°C and lower than 
lOOO^C or ranging fi-om 400°C to 900°C. 



Application/Control Number: Page 5 

10/529,704 

Art Unit: 2832 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 15, 17, 19-21, and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ratell et al. 

Ratell et al discloses all features of the claimed invention as set forth above except for 
calling the thermal expansion coefficient of the metal substrate is within the range of SOxlO'V^C 
to 200xlO"V°C (as set forth in claim 15), the gauge factor of the resistor element is within 10 to 
1,000 (as noted in claim 17), the adjusting layer comprises composite glass including 5wt% to 
40wt% of ceramic filler which comprises ceramic powder having particle diameter within the 
rage of 0.01 |im to 10|Lim, the ceramic filler comprises at least one of alumina, zirconia, 
magnesia, titania, barium titanate, and calcia. Ratell et al discloses that the materials used to the 
adjusting layer and the glass layer would include aluminum oxide or alumina (column 2, lines 3- 
6 and column 6, lines 5-20) where suitable mixtures of metal oxides, ceramic materials, bonding 
agents, and ink compositions or possible commercially materials can be used as long when 
subjecting to firing, such materials will provide the thermal expansion coefficient the same 
among the layers. Depend upon the desired flexibility, adherence, withstanding strains or 
pressures applied to the metal substrate of the sensor, the thermal expansion coefficient of the 
metal substrate can be chosen differently, the resistor gauge can be chosen different for each 
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desired strain, the wt% of the ceramic filler and its particle diameter can be chosen depend upon 
the desired thermal expansion and flexibility requirement. Inasmuch, such choices would be 
within the purview of obviousness to Ratell et al as well as to one having ordinary skill in the art 
at the time the invention was made. 

Allowable Subject Matter 

Claims 28 and 29 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 
the prior art of record does not suggest the use of a glass paste that comprises: dispersing ceramic 
powder in solvent and binder as to have a viscosity which is not smaller than 0.01 poises and is 
smaller than 100 poises; and dispersing glass powder in the solvent and the binder including the 
ceramic powder dispersed therein to have a viscosity which is not smaller than 100 poises and is 
smaller than 10,000 poises (as recited in claim 28) or dispersing ceramic powder in solvent and 
dispersant as to have a viscosity which is not smaller than 0.01 poises and is smaller than 100 
poises; and dispersing glass powder in the solvent and the dispersant including the ceramic 
powder dispersed therein as to have a viscosity which is not smaller than 100 poises and is 
smaller than 10,000 poises(as recited in claim 29). 

Response to Argument 

Applicant's request for reconsideration of the finality of the rejection of the last Office 
action is persuasive and, therefore, the finality of that action is withdrawn. 
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Claim 1 recites "...wherein a thermal expansion coefficient of the adjusting layer is 
closer to a thermal expansion coefficient of the strain-sensitive resistor element than to a thermal 
expansion coefficient of the glass layer". 

The reference Ratell discloses on Col. 6, Lines 14-21, the dielectric layer 38 (adjusting 
layer, ESL 4913B) to be compatible with piezoresistor 34 (strain-sensitive resistor, ESL 3414B). 
Electro Science, the manufacturer of these particular materials used by Ratell for his invention, 
has provided the particular thermal expansion coefficient for each of these materials mentioned. 

The adjusting layer, ESL 4913B has a thermal expansion coefficient of 8ppm/°C 

the strain-sensitive resistor, ESL 3414B has 8 ppm/°C 

and the glass layer, ESL 4914 has 1 1 ppm/T 

Base on these datas, it is therefore concluded that Ratell reference has a thermal 
expansion coefficient of the adjusting layer closer to a thermal expansion coefficient of the 
strain-sensitive resistor element than to a thermal expansion coefficient of the glass layer. 

Electro Science can be contacted at (610) 272-8000. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joselito Baisa whose telephone number is (571) 272-7132. The ' 
examiner can normally be reached on M-F 5:30 am to 2:00 pm. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Elvin Enad can be reached on (571) 272-1990. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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